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α1 + α2 = 1, β1 + β2 = 1
β2β1α2α1
(x0)expxˆ0
xˆt = α1xˆ0 + α2Xˆ0, Xˆt = β1xˆ0 + β2Xˆ0
hˆ0 + Hˆ0 ≈ 0
xˆt = xˆ0 − Xˆ0, Xˆt = xˆ0
Kt
Xˆ0xˆ0Pˆ0
xˆt = xˆ0, Xˆt = xˆ0 + Xˆ0
Kxˆ0Pˆ0Vˆ
xˆ0xˆt = Uˆ−1xˆ0Uˆ
Uˆ = exp{− ih¯Hˆt}Hˆ
Hˆ ≈ Vˆhˆ0 + Hˆ0 ≈ 0
Hˆ = hˆ0 + Hˆ0 + Vˆ
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g(x0, X0)f(x0, X0)
x0g(x0, X0)
x0x0x0(x0, X0)g2X =x0
(x0, X0)= g1XX
Uˆ
Xˆ0xˆ0|X0〉|x0〉
|x0, X0〉|x0〉⊗|X0〉
Uˆg(x0, X0)f(x0, X0)
Uˆ |x0, X0〉 = |f(x0, X0), g(x0, X0)〉
|x0〉 ⊗ |X0〉
xˆ0
xˆ0
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Uˆ |x0〉 ⊗ |X0〉 = c1|f1(x0, X0), g1(x0, X0)〉+ c2|f2(x0, X0), g2(x0, X0)〉,
g1(x0, X0) = g2(x0, X0).?
xˆt ≡ Uˆ−1xˆ0Uˆ = f(xˆ0, Xˆ0), Xˆt ≡ Uˆ−1Xˆ0Uˆ = g(xˆ0, Xˆ0)
xt = f( , Xt = g(x0, X0)x0, X0)
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Tˆ−1xTˆx
Uˆ−1TˆxUˆ−1Tˆ−1xUˆTˆ−1x
xPˆx
xˆ′0 = Tˆxxˆ0Tˆ−1x
Tˆxzˆ
′
0 = zˆ0yˆ′0 = yˆ0= xˆ0 − δxIˆxˆ′0
zˆ′0yˆ′0xˆ′0zˆ0yˆ0xˆ0
δxx
Uˆ
Uˆ
|X0〉|x0〉
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Tˆx = exp{− i
h¯
Pˆxδx}.
[Tˆx, Uˆ ] = 0.
xˆt = fx(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0),
yˆt = fy(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0),
zˆt = fz(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0)
xˆt − δxIˆ = fx(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0)− δx(∂fx
∂xˆ0
+
∂fx
∂Xˆ0
).
Tˆxfx(xˆ)Tˆ−1x = fx(TˆxxˆTˆ
−1
x )
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xˆ′ = RˆzxˆRˆ−1zRˆzz
zˆyˆxˆ
zˆ′yˆ′
xˆ′δθz
Fz(x, y, z)Fy(x, y, z)
δz
zδyy
Fx(x, y, z)
fx = Xˆ0 + h(xˆ0− Xˆ0)
fx = h(yˆ0− Yˆ0)h(x)
Tˆ−1xTˆx
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∂fx
∂yˆ0
+
∂fx
∂Yˆ0
= 0,
∂fx
∂zˆ0
+
∂fx
∂Zˆ0
= 0
fy(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0) = Yˆ0 + Fy(xˆ0 − Xˆ0, yˆ0 − Yˆ0, zˆ0 − Zˆ0),
fz(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0) = Zˆ0 + Fz(xˆ0 − Xˆ0, yˆ0 − Yˆ0, zˆ0 − Zˆ0)
fx(xˆ0, yˆ0, zˆ0, Xˆ0, Yˆ0, Zˆ0) = Xˆ0 + Fx(xˆ0 − Xˆ0, yˆ0 − Yˆ0, zˆ0 − Zˆ0)
xˆ′ = xˆ+ δθyˆ, yˆ′ = yˆ − δθxˆ, zˆ′ = zˆ
Rˆz = exp{− i
h¯
Lˆzδθ}.
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[Rˆz, Uˆ ] = 0.
fx + fyδθ = fx +
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δθYˆ0 +
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(−δθXˆ0).
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Fx(x, y, z) = x
∂Fy
∂y
− y∂Fy
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.
Fy(x, y, z) = y
∂Fx
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− x∂Fx
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,
0 = x
∂Fz
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∂x
Fx(x, y, z) = x
∂Fz
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− z ∂Fz
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,
0 = z
∂Fy
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,
Fz(x, y, z) = z
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− x∂Fx
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h(x)ccp(x) = cx
p(x)Fy(x, y, z)y
xFx(x, y, z)
yFy(x, y, z) = i(z2+x2)i(x)
x
Fx(x, y, z) = h(y2 + z2)h(x)
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Fx (x, y, z  ) = p(x)h(x2 + y  2 + z  2 ),?? Fy (x, y, z  ) = p(y )h(x2 + y  2 + z 2 )
p(x) = xp′(y)
Fx(x, y, z) = xh(x2 + y2 + z2).
Fy(x, y, z) = yh(x2 + y2 + z2),
Fz(x, y, z) = zh(x2 + y2 + z2).
xt = X0 + (x0 −X0)h((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2),
yt = Y0 + (y0 − Y0)h((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2),
zt = Z0 + (z0 − Z0)h((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2)
0 = y
∂Fx
∂z
− z ∂Fx
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x0x0|x0〉
x0(xt)
(x0)exp((xt)exp)
(xt)exp(x0)expxtx0
〈X0〉 =
∫
X0|ξ(X0)|2dX0X0
Xt
ξ(X0)σ(X0)
X0|x0〉
β1α1i(x)h(x)
x
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Yt = Y0 + (y0 − Y0)i((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2),
Zt = Z0 + (z0 − Z0)i((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2)
xt = X0 + (x0 −X0)h((x0 −X0)2),
Xt = X0 + (x0 −X0)i((x0 −X0)2)
xt = X0 + α1(x0 −X0),
Xt = X0 + β1(x0 −X0)
(xt)exp = 〈X0〉+ α1((x0)exp − 〈X0〉),
Xt = 〈X0〉+ β1((x0)exp − 〈X0〉).
(x0)exp = x0 + (1/β1 − 1)(X0 − 〈X0〉),
(xt)exp = xt + (α1/β1 − 1)(X0 − 〈X0〉)
〈(x0)exp〉 = x0, 〈(xt)exp〉 = 〈xt〉
Xt = X0 + (x0 −X0)i((x0 −X0)2 + (y0 − Y0)2 + (z0 − Z0)2),
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Xt = X0 + β1(x0 −X0) + β3(x0 −X0)3, β3 = 0
x0 −X0 = B(X0)1/3 − β13β3B(X0)
−1/3,
B(X0) =
1
2
(−X0 −Xt
β3
+
√
(
X0 −Xt
β3
)2 + 4(
β1
3β3
)3 )
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x0(x0)exp
〈(x0)exp〉 = x0x0
(x0 −X0)3
〈(x0)exp〉 = x0
x0
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x0x0
(x0)expX0x0
〈(x0)exp〉X0 − 〈X0〉|ξ(X0)|2
(x0)exp(〈X0〉, x0)
x0X0(x0)expx0
|〈(x0)exp〉 − x0|x0x0
|〈(x0)exp〉 − x0|
〈X0〉x0(x0)exp = x0
x0 = 〈X0〉〈X0〉X0
x0(x0)expδX0〈X0〉
x0|〈(x0)exp〉 − x0|x0
〈(x0)exp〉X0x0X0x0Xt(x0)exp
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(x0)exp = 〈X0〉+B(〈X0〉)1/3 − β13β3B(〈X0〉)
−1/3
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x0〈(x0)exp〉 =
x0
〈(x0)exp〉 = x0
x0i(x)h(x)
〈(x0)exp〉 = x0x0
x0〈(x0)exp〉x0
(x0)expx0
(x0−X0)
i(x)h(x)
??????????????????????
? ???
??
